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(54) PERSONAL COMMUNICATION EQUIPMENT AND PERSONAL COMMUNICATION 
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(57)Abstract: *%hmM. 
PROBLEM TO BE SOLVED: To avoid the missing of 
reception caused by the coexistence of communication 
in two modes by using one equipment for the line 
exchange communication mode or the packet 
communication mode. 

SOLUTION: The equipment has a line exchange modem 
80 and a packet exchange modem 82. The former uses 
an AMPS network and the latter uses a CDPD network. 
The system consists of transmission/reception terminal 
equipments and a communication network. The terminal 
equipments conduct reception standby and initial 
transmission unifiedly by using the packet exchange 
modem 82. On this premises, at first the transmission 
terminal equipment sends a CDPD packet to the 
reception terminal equipment and the reception 
terminal equipment recognizes the presence of a 
request of line exchange communication. The reception 
terminal equipment sends back a reply with respect to 
the request as a CDPD packet. Then an AMPS call is 
made at first. There are two modes in this system, since the reception standby mode is 
decided, no missing of reception is caused. 
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damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 
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3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the personal communication system containing a personal 
communication apparatus and its device. This invention relates to the personal communication system using 
the personal communication apparatus which performs the voice call of a line switching communication 
method at least especially, and this device. 
[0002] 

[Description of the Prior Art]A cellular phone, a pager, etc. are performed very briskly [ development and 
commercial production of a personal communication apparatus ] in some numbers today when it has passed 
several years since liberalization of electrical communication. Meanwhile, the device which improves in 
respect of performance or extends the conventional device is proposed one after another. The feature of 
progress of personal communications is at improvement of communication infrastructures, such as not only a 
device but a communication base station, and a communications network, and the point further accompanied 
by the improvement of the communication method itself. 

[0003]Such an example of an improvement is indicated by JP,3-32236,A. This art is related with the mobile 
communications system which combined the so-called strong point of large zoning and a small zone system, 
and that feature, (1) When telephone dials a mobile communication apparatus, the device which performed call 
origination by large zoning to the device, and checked (2) receipt the base station for a call with a small zone 
system. For example, automatic call origination is performed to a call origination side telephone via the base 
station for call origination connection established in the inside of a building, or an underground center, and it 
is in what the usual voice call is performed for after (3). That is, although a mobile communication apparatus 
usually adopts a small zone system from viewpoints of a device miniaturization etc., in a small zone system, 
since the electric wave is weak, it may be unable to be used in a building etc., and this will be canceled by the 
above-mentioned composition. 
[0004] 

[Problem(s) to be Solved by the Invention]According to this mobile communication apparatus, the area which 
can be communicated is expandable, attaining the miniaturization of a device. However, the art proposed here 
improves communication performance and **** does not extend the communication function itself, either. In 
view of such a general technology trend, the purpose of this invention is in the following indications. 
[0005](1) The system containing the infrastructure (communications network) for the personal communication 
apparatus which realizes extension of a communication function, and this device. 

[0006](2) Art of realizing smooth cooperation of two or more communicate modes depended on the device 

and system. 

[0007] 

[Means for Solving the Problem]A personal communication apparatus of this invention is provided with the 
following. 

A line switching means of communication which realizes line switching communicate mode which includes a 
voice call according to a line switching communication method. 

A packet means of communication which realizes packet communicate mode with digital communications 
using a packet communication network. 

A wireless communication means shared in these two kinds of modes. 

A generalization control means which controls these two kinds of modes in generalization. 



A "line switching communication method" means a communication method which performs a voice call, FAX 
communication, data communications, etc., for example by the usual telephone line etc. "Line switching 
communicate mode" means operational mode of this device of a state in which line switching communication 
is possible. "Packet communication" means communication which transmits and receives data by packet 
format, and "packet communicate mode" says operational mode of this device of a state in which packet 
communication is possible. 

[0008]In this composition, said generalization control means performs a waiting receptacle for reception fixed 
in either of said two kinds of modes. According to the contents of the signal continued and received, it shifts 
to the mode of another side if needed. That is, early communication is performed by single communicate 
mode. 

[0009]At this time, said generalization control means may perform a waiting receptacle for reception fixed by 
packet communicate mode. In this case, a notice of call origination is once made by packet communication 
also the usual voice call, this device shifts to line switching communicate mode after an appropriate time, and 
a voice call of it becomes possible. 

[0010] A microphone into which, as for said wireless communication means, said line switching means of 
communication inputs a sound as a more concrete mode including a radio set and a radio transmitter, A 
loudspeaker which outputs a sound, a sending-signal processing means to perform a band limiting process to 
an inputted sound, and to output this to said radio transmitter, and a reception signal processing means to 
perform a band limiting process to a signal received by said radio set, and to output this to said loudspeaker 
may also be included. At this time, said packet means of communication is connected to said radio set, and 
digital data which can be processed is modulated to an analog signal in said generalization control means, And 
this device should just include further a sending-signal selecting means which chooses one side among said 
sending-signal processing means or said packet-switching modem, and is connected to said radio transmitter 
including a packet-switching modem to which it restores to this opposite direction. 

[001 1] According to this composition, since an initial state of this device is for example, packet communicate 
mode, this device receives a signal transmitted by this mode. It gets over to digital data and an input signal is 
given to a generalization control means. Here, if it is judged that change of communicate mode is required, it 
will shift to line switching communicate mode. A sound is collected with a microphone, and a sound after shift 
and by the side of a self-terminal is transmitted through a radio transmitter, after a band limiting process is 
carried out. It is received by radio set of this device, and a sound by the side of a mating terminal is outputted 
to a loudspeaker, after a band limiting process is carried out At this time, a sending-signal selecting means 
chooses a sending-signal processing means, and connects it to a radio transmitter. On the other hand, when 
transmitting by an initial state of this device, a packet-switching modem is chosen by a sending-signal 
selection circuitry, and it is connected to a radio transmitter. 

[0012]In this device, said generalization control means is a processor which controls a device in 
generalization, and said line switching means of communication may also contain further a line switching 
modem which realizes circuit— switched-data communication. Data communications to which "circuit- 
switched— data communication" is carried out by circuits used by line switching communicate mode, such as a 
telephone line, are said. Therefore, in this mode, an object of communication by line switching communicate 
mode serves as a voice call or circuit-switched-data communication. In this mode, said sending-signal 
processing means performs a band limiting process also to an analog signal modulated by a line switching 
modem, and said reception signal processing means outputs an input signal also to said line switching modem. 
By packet communicate mode, said generalization control means performs a waiting receptacle for reception 
fixed, and shifts to line switching communicate mode for a voice call or circuit-switched-data communication 
if needed according to the contents of the received signal. 

[0013]In this device, said line switching means of communication may decide to perform communication by 
AMPS and for said packet means of communication to perform communication by CDPD. A portable 
telephone network and CDPD as which AMPS is adopted in the U.S. are a high speed packet transmission 
network similarly adopted in the U.S. 

[0014]On the other hand, a personal-communications main-actorHn-a-No— play sum of this invention is a 
system containing a transmit terminal, a receiving terminal, and a communications network. A communications 
network also includes a required communication base station. 

[0015]Both a transmit terminal and a receiving terminal presuppose first that it is a personal communication 
apparatus concerning this invention here. At this time, when a transmit terminal performs line switching 



communication, it transmits a line switching needed information packet (only henceforth a "request packet") 
to a receiving terminal by packet communicate mode first. A receiving terminal shifts to line switching 
communicate mode, after receiving a request packet That is, early communication is performed by single 
communicate mode. 

[0016]At this time, after receiving a request packet, said receiving terminal shifts to line switching 
communicate mode while it transmits a line switching communication start response packet (only henceforth 
a "response packet") to a transmit terminal by packet communicate mode, After said transmit terminal 
receives a response packet from a receiving terminal, it may be made to shift to line switching communicate 
mode. Since both terminals need to shift to line switching communicate mode when performing line switching 
communication, let transmission and reception of a packet be an opportunity of shift. 

[0017]As another mode, said transmit terminal shifts to line switching communicate mode independently, after 
transmitting a request packet to a receiving terminal, and after said receiving terminal transmits a response 
packet to a transmit terminal, it may be made to shift to line switching communicate mode and to perform call 
origination by line switching communicate mode to a transmit terminal. In this mode, since a transmit terminal 
shifts to line switching communicate mode previously, immediately after a receiving terminal which shifts to 
this mode afterwards being [ a self-terminal ] ready, it performs call origination. 

[0018]Another system configuration is considered here. That is, although a transmit terminal is a personal 
communication apparatus concerning this invention, a receiving terminal presupposes that it is a device which 
has only line switching communicate mode. In this case, since packet communication to a receiving terminal is 
impossible, this invention communicates in the following procedures. When a transmit terminal performs line 
switching communication first, a request packet is transmitted to a communications network by packet 
communicate mode as a principle. A communications network performs call origination by line switching 
communicate mode to a receiving terminal continuously. In this mode, a communications network changes a 
packet by the side of a transmit terminal into a call request by the side of a receiving terminal. 
[001 9]After a transmit terminal transmits a request packet to a communications network at this time, it may 
decide to shift to line switching communicate mode independently, and may decide to stand by by packet 
communicate mode. The communications network should just transmit a response packet which the 
communications network itself generated to a transmit terminal, when in the case of the latter call origination 
is performed by line switching communicate mode to a receiving terminal and a receiving terminal answers 
this call origination. The transmit terminal can shift to line switching communicate mode, when this packet is 
received. This mode waits for a response, and only when required, it shifts to line switching communicate 
mode. 

[0020]When it is in a state where a receiving terminal is unreceivable, and a communications network once 
accumulates a request packet and shifts to a state where a receiving terminal is receivable, about a personal 
communication system above at large, composition which transmits this packet to a receiving terminal from a 
communications network may be added. Accumulation of a packet is performed by a known method. If it is 
this mode, the number of times of a recurrence call which a receiving terminal should perform will become 
fewer. When the power is being turned off and an electric wave does not arrive, a case where other telephone 
calls or data communications are being performed etc. can be considered to be "an unreceivable state" here. 
[0021]It continues and another system configuration is considered. That is, it is a case of a personal 
communication apparatus where a transmit terminal has only line switching communicate mode and which 
requires a receiving terminal for this invention. What is necessary is just to transmit this to a receiving 
terminal by packet communicate mode in this composition, after a communications network changes this 
calling signal into a request packet, when a transmit terminal performs call origination to a receiving terminal. 
That is, a communications network changes the usual call origination into a packet. 

[0022]At this time, further, it shifts to line switching communicate mode while transmitting a response packet 
to a communications network, after a receiving terminal's receiving a request packet, and after a 
communications network receives a response packet, it may be made to perform call origination by line 
switching communicate mode to a transmit terminal. When a communications network receives a response 
packet, it is because both terminals are already in a state in which communication by line switching 
communicate mode is possible. 

[0023]As mentioned above, the following control or composition may be added in all the modes of a personal 
communication system of this invention. 

[0024]When both terminals change into a state in which line switching communication is possible in the first 



place first, a communications network is the control which performs call origination (both-sides call 
origination) by line switching communicate mode to both terminals. If one of terminals is terminals only with 
line switching communicate mode at this time, this terminal is in a state in which line switching communication 
is possible, without carrying out mode transition. Therefore, what is necessary is to take into consideration 
only mode transition of a personal communication apparatus concerning this invention. 
[0025]A request packet may also include [ second ] security information. As an example of security 
information, there are a set of a telephone number by the side of call origination, IP number, a registrant 
name, a credit number, and a recitation number, etc. The receiving terminal should just judge communicative 
permission or denial by referring to this security information. When a receiving terminal is not a personal 
communication apparatus concerning this this invention, a communications network should just make this 
judgment. 

[0026]A request packet may also include [ third ] recurrence call conditions. When a receiving terminal cannot 
be received, a communications network performs a recurrence call to a receiving terminal according to 
recurrence call conditions. As an example of recurrence call conditions, there are an interval of a recurrence 
call, the maximum number of times of re calling, etc. 

[0027]Another mode of a personal communication system of this invention is explained. When a transmit 
terminal and a receiving terminal have packet communicate mode and line switching communicate mode and 
communicate modes of these two terminals differ, a communications network changes signal-transmission 
form between these two communicate modes. For example, when a transmit terminal performs call origination 
by packet communicate mode, a communications network changes this packet into a calling signal of line 
switching communicate mode. 
[0028] 

[Embodiment of the Invention] 

embodiment 1. — the embodiment of the personal communication apparatus of this invention is described 
first. Explanation is given in order of 1. preliminary explanation, 2. hardware, and 3. reception-control **. 
[0029] 1. The preliminary explanation latest personal communication apparatus may have a circuit-switched- 
data communication function in addition to the usual voice call. This usually carries out FM modulation of the 
data in a voice frequency zone that the existing analog telephone network (for example, PSTN) should be 
used. For example, if it is Japan and is NTT and the U.S., an AMPS portable telephone network can be used. 
[0030]It may be said that there was no example which carries a packet-switching modem in a small personal 
communication apparatus like a cellular phone on the other hand. A new infrastructure is needed and also it is 
because the radio receiver-transmitter only for this modem is required. 

[0031]However, the new communications system called in 1994 CDPD (Cellular Digital Packet Data) in the 
U.S. was introduced, and a possibility that change would arise in the situation came out. CDPD performs high 
speed packet transmission of data using the empty channel of AMPS communication. Therefore, AMPS 
communication and a radio receiver-transmitter can be shared and ** of an apparatus addition is canceled. 
[0032]In Japanese Patent Application No. No. 1 1826 [ seven to ], these people have proposed the personal 
communication apparatus having a line switching modem and a packet-switching modem in view of such a 
situation previously. This is called a "primary device" on these specifications. 

[0033] 2. In a hardware book embodiment, this primary device is adopted as hardware. This invention can 
delete a line switching modem from a primary device, and the hardware which performs only a voice call and 
packet communication can also be used for it. This is mentioned later. 

[0034]A primary device has line switching communicate mode (mode in which a voice call or circuit-switched- 
data communication is performed), and packet communicate mode. Drawing 1 is a hardware-constitutions 
figure of the personal communication apparatus concerning this embodiment. The appearance of this device is 
almost the same as a general cellular phone as it is shown in drawing 2 . Here, it explains along with a 
functional block. 

[0035][1] In the case of the basic constitution telephone call which realizes a voice call. By the microphone 
60 which inputs a users sound, the loudspeaker 61 which outputs a partners sound, and radio. It has a ten 
key to LCD69 which manages the radio transmitter 64, the radio set 66, the antenna 68 for radio, the 
transceiver 70, and the man-machine interface which transmit and receive a sound, and 0-9 which input a 
telephone call number. These keys are made into the instruction input part 63 by drawing 1 in order to input 
various directions of operation besides a telephone number. 

[0036]As for the voice baseband signal inputted from the microphone 60, the analog signal of the voice 



frequency zone which the band limiting process was performed by the sending-signal processing circuit 72, 
and was generated is transmitted by the radio transmitter 64. However, the sending-signal selection circuitry 
74 is formed between the sending-signal processing circuit 72 and the radio transmitter 64. This circuit 
chooses the signal which should be eventually carried out wireless transmission according to the transmitting 
mode of a device in order to enable transmission from the line switching modem 80 and the packet-switching 
modem 82. When transmitting a sound, the course of the microphone 60 -> sending-signal processing circuit 
72 -> radio transmitter 64 is chosen by the sending-signal selection circuitry 74. The sending-signal 
processing circuit 72 performs a band limiting process also about the signal transmitted and received by the 
line switching modem 80. An AMPS network is adopted as the circuit for line switching communication. In 
order to enjoy the extensive service in the U.S., of course, communications networks other than this may be 
used but. 

[0037]On the other hand, about a received path, the signal first received by the radio set 66 branches to two 
courses roughly. The course to which one is given as it is to the packet-switching modem 82, and another are 
courses which reach the loudspeaker 61 and the line switching modem 80 via the reception signal processing 
circuit 76. In the reception signal processing circuit 76, processing of a band limit aiming at noise rejection 
etc. is performed to an input signal. Although an input signal is arranged in parallel and given to two courses, 
with this device, the waiting receptacle for reception is performed by packet communicate mode (packet- 
switching modem 82) fixed like the after-mentioned. 

[0038][2] The processor 90 which controls in generalization the composition book device which realizes 
packet communication, and the bus 92 connected to it are central composition. The processor 90 shall 
communicate and has 2 sets of data input/output ports 94 with serial data. In drawing 1 , the port 94a is 
connected to the connector 95 for connecting PC etc. outside, and adopts RS-232C as an interface in the 
meantime. The port 94b is connected to the packet-switching modem 82 via the switches 96 and 97. In the 
field exceeding a voice frequency zone, this modem carries out the digital modulation of the serial data 
outputted and inputted from the port 94b of the processor 90, and restores to the signal received by the 
radio set 66 to serial data. GMSK is adopted as a modulation method. The signal after abnormal conditions is 
transmitted from the radio transmitter 64, and it rides on a CDPD network. Thereby, extensive service as well 
as the existing AMPS communication can be received. Unlike the usual telephone number, specification of the 
partner point in CDPD is based on IP (Internet Protocol) number. 

[0039]The modem controller 98 follows directions of a modem driver, and controls and manages the state of 
the packet-switching modem 82 and the line switching modem 80, and operation unitary. The sending-signal 
processing circuit 72, the sending-signal selection circuitry 74, and the reception signal processing circuit 76 
are accumulated on the audio processor 99 (it is only henceforth called "AP") which is single IC. It is for 
using the functional similarity of each circuit and attaining the miniaturization of this device. 
[0040]The various programs referred to from the processor 90 and the memory which stores data are 
connected to the bus 92. A memory is divided roughly into ROM 100 which stores a system program, and 
RAM101 which are used as a work area. The program for packet communication is stored in ROM100. This 
program contains necessary parts, such as a TCP/IP task, a CDPD control task, and a modem driver. 
RAMI 01 is used also for a user s telephone book data or memory of a message (data which is the target of 
packet communication). 

[0041]RTC(Real Time Clock) 102 is further connected to the bus 92. RTC102 is used for the interval 
measurement of the below-mentioned recurrence call besides automatic transmission of the message in the 
usual time stamp and given time, and record of message reception time, etc. 

[0042]According to this composition, the bidirectional pager function centering on a message is realized 
above. When a CDPD base station provides the gate way function to the Internet, it can access to the 
database connected to the Internet, and desired information can also be acquired. Under a meeting etc. 
becomes possible [ also performing message communication ], when a voice call is impossible. 
[0043][3] When connected to composition PC which realizes circuit-switched-data communication, this 
device functions as a circuit-switched-data communication apparatus. If it sees from PC, this device will be 
grasped as a line switching modem with RF function. 

[0044]There is a RS-232C interface circuitry deliver and receive data between PCs first for this function. The 
serial data outputted and inputted to the port 94a of the processor 90 via the connector 95 appear in the 
port 94b via processor 90 inside, and are connected to the line switching modem 80 via the switches 96 and 
97. The line switching modem 80 carries out the digital modulation of these serial data in a voice frequency 



zone, and restores to the analog signal received by the radio set 66 to serial data. Here, a QAM modulation 
method is adopted and an AMPS network is used like a voice call. Therefore, the section when a voice call 
and circuit-switched-data communication are transmitted and received on radio serves as the same image on 
appearance. The above is the composition of hardware. 

[0045] 3. a reception control — reception actually occurs from receiving operation, i.e., the waiting receptacle 
for reception, here, and outline control until required mode switching is performed. A next embodiment 
explains for details. 

[0046][1] The waiting receptacle book device for reception performs the waiting receptacle for reception 
fixed by packet communicate mode. Therefore, the terminal by the side of call origination needs to perform 
call origination by packet communicate mode to this device. Therefore, a called terminal also needs to be 
provided with the hardware of this device EQC. The call origination processing from a terminal (henceforth 
"the conventional device") without a packet communication function is mentioned later. The advantage of 
performing the waiting receptacle for reception by single communicate mode is as follows. 
[0047](1) In this device, the radio-transmission-and-reception part is unified paying attention to the 
approximation nature ofCDPD and AMPS. For this reason, the waiting receptacle for simultaneous by both 
the modes of packet communicate mode and line switching communicate mode is not made in principle. Then, 
if the waiting receptacle was temporarily performed by arbitrary communicate modes, when the communicate 
mode by the side of call origination and receipt is different, it cannot communicate.By deciding the 
communicate mode awaited beforehand, such leakage in reception is avoidable. 

[0048](2) While performing a waiting receptacle by packet communicate mode, the electric supply to the 
hardware only relevant to line switching communicate mode can be stopped. Thereby, the battery operation 
time of this device can be extended. 

[0049](3) Also while actually performing packet communication, the demand of line switching communication 
is receivable. 

[0050]In order to collateralize the meaning by packet communicate mode to await, this device shall certainly 
transmit by packet communicate mode at first, also when transmitting. Hereafter, the transmission performed 
in the case of a communication start is called "initial transmission." 

[0051][2] When the recognition signal of an input signal is received, this device identifies the contents of the 
signal. Discernment is performed by cooperation of the packet-switching modem 82 and a modem driver, for 
example. For discernment, beforehand, the signal needs to contain identification information so that (1) packet 
communication, (2) circuit-switched-data communications, and at least three kinds of distinction of (3) voice- 
call ** can be performed. A transmit terminal or a communications network performs grant of this information. 
What is necessary is for the sound etc. from which it displays, for example on LCD69, or frequency and 
strength differ just to inform a user of the result of discernment. 

[0052][3] Change communicate mode according to the contents of the signal which communicate mode 
changed and was received. However, mode switching is unnecessary while the signal is demanding packet 
communication. In that case, a following input signal only gets over with the packet-switching modem 82. The 
course of a signal is set to radio set 66 -> packet-switching modem 82 -> port 94b-> processor 90 -> bus 92 
->RAM101. It is set to radio set 66 -> packet-switching modem 82 -> port 94b-> port 94a-> PC interface - 
>PC in processing this data with PC. At this time, it is design options whether a user is notified of the arrival 
of a signal. 

[0053]On the other hand, when line switching communication is demanded, it shifts to line switching 
communicate mode. The signal received by the radio set 66 is given to the line switching modem 80 via the 
reception signal processing circuit 76. If the input signal is demanding the start of a voice call, this device will 
sound a receipt sound. If a user answers, this will be notified to a called terminal, it will shift to line switching 
communicate mode, and a voice call will be performed. If the input signal is demanding circuit-switched-data 
communication, the line switching modem 80 will be started and it will restore to an input signal. In this case, 
a signal is forwarded through the following courses to PC. 

[0054]Line switching modem 80 -> port 94b-> port 94a -> PC interface -> more than PC is an outline of this 
embodiment. About this embodiment, the following application or modification are possible. 
[0055]a) As stated above, this invention is effective, even when the line switching modem 80 does not exist. 
In that case, line switching communicate mode turns into only voice call mode. What is necessary is for 
hardware constitutions and a reception control to remove the portion relevant to circuit-switched-data 
communication, and just to consider them from this embodiment. 



[0056]b) According to this embodiment, although the waiting receptacle for reception was performed by 
packet communicate mode, there is also a method of performing a waiting receptacle fixed by line switching 
communicate mode. In this case, an input signal is identified by cooperation of the line switching modem 80 
and a modem driver, and when the change to packet communicate mode is required, the method of sounding a 
receipt sound, for example and notifying a user can be considered. 

[0057]c) Packet communication may be performed not only by a CDPD packet but by an IP packet, E-mail, 
and a CLNP packet Similarly, not only AMPS but TDMA, CMDA, PHS, etc. may perform circuit-switched-data 
communication. 

[0058]Although the embodiment 2. embodiment 1 explained reception by a personal communication apparatus, 
this embodiment explains the personal communication system containing a receiving terminal (receipt 
terminal) and a transmit terminal (called terminal). Here, the communicative last purpose shall be in line 
switching communication, especially a voice call. 

[0059] Drawing 3 is a key map of the personal communication system containing the personal communication 
apparatus concerning this invention. The AMPS network and the CDPD network are connected with ISDN etc. 
via Gateway 2 as shown in the figure. These communications networks include a required base station. PSTN 
is what is called a wired system. The CDPD network is connected also to the Internet. Although the personal 
communication apparatus of this invention uses the both sides of a CDPD network and an AMPS network, 
since a device does not have packet communicate mode conventionally, only an AMPS network is used. 
[0060]Hereafter, the mode of communication by this system is explained from cooperation of a receiving 
terminal, a transmit terminal, and a communications network (a base station is included). According to both 
these embodiments, it is assumed that a transmit terminal and a receiving terminal are the personal 
communication apparatus of this invention. 

[0061][Mode 1] The communication procedure and drawing 5 which drawing 4 requires for the mode 1 are a 
detail view of the procedure of drawing 4 . When a transmit terminal sends a CDPD packet to a receiving 
terminal and the receiving terminal which checked this returns a CDPD packet, the feature of the mode 1 is 
at the point that AMPS call origination is performed for the first time, as shown in drawing 4 . Although both 
terminals use an AMPS network, they consider the voice call itself at the waiting receptacle for reception, 
and the point of performing initial transmission unicentric by packet communicate mode. Drawing 5 explains 
this procedure. 

[0062](S100) as a result of both a transmit terminal and a receiving terminal requiring registration of a local 
station terminal of a CDPD network, registration is already made — **** (packet communication is possible) 
— it carries out. 

[0063](S102) The user of a transmit terminal wishes a voice call to a receiving terminal, a user — a receiving 
terminal — dialing (that is, a call request is performed) — the request packet containing a telephone number 
(IP number) is made from a transmit terminal, and this is sent to a receiving terminal via a CDPD network. A 
receiving terminal receives a request packet. A user is notified of reception by the sound etc. 
[0064](S104) The user of a receiving terminal answers. A response is sent to a transmit terminal via a CDPD 
network as a response packet 

[0065](S106) A receiving terminal prepares for a voice call and shifts to line switching communicate mode. 
That is, with the change of an internal circuit, registration of a CDPD network is canceled and it registers with 
an AMPS network. 

[0066](S108) The transmit terminal which received the response packet also performs the same registration 
cancellation and new registration. At this time, the shift to the line switching communicate mode of both 
terminals is completed. 

[0067](S110) The usual call origination to a receiving terminal is performed via an AMPS network, and a 
receiving terminal performs receipt processing. A receipt response is performed after receipt processing and 
an AMPS network connects both terminals. Connection is checked with a receiving terminal. These 
procedures are automatically controlled by arrival of a request packet and a response packet at each 
terminal. 

[0068](S112) The usual voice call is started. 

[0069]The above is each procedure. If a voice call is completed, both terminals will return to packet 
communicate mode, and will return to S100 of the figure. In this mode, the following application or 
modification are possible and these are effective in a mode besides henceforth. 

[0070]a) When there is no response S104, it is necessary to perform a recurrence call (under the power OFF 



of a receiving terminal, and a telephone call etc.). Therefore, recurrence call conditions (an interval, the 
number of times, etc.) are beforehand included in a CDPD packet. A CDPD network performs a recurrence 
call according to this condition. 

[0071 ]b) When there is no response S104, a request packet is once accumulated with a CDPD network and a 
receiving terminal registers to a CDPD network next, it has composition which sends this. In this case, the 
number of times of a recurrence call can be reduced. 

[0072]c) Add security information beforehand into a request packet For example, the telephone number (IP 
number) of a transmit terminal is added, and it is judged whether this telephone call is answered by the 
receiving terminal side. 

[0073][Mode 2] Drawing 6 shows the communication procedure concerning the mode 2. The feature of the 
mode 2 has a receiving terminal in the point of performing AMPS call origination to a transmit terminal 
oneself, without returning a response packet. Drawing 7 is a detail view of the procedure of drawing 6 . A 
different portion from drawing 5 in the figure is explained. 

[0074](S200) After transmitting a request packet, a transmit terminal shifts to line switching communicate 
mode independently. 

[0075](S202) A receiving terminal shifts to line switching communicate mode. 

[0076j(S2Q4) A receiving terminal performs the usual call origination via an AMPS network to a transmit 
terminal. A transmit terminal performs receipt processing and a receipt response, and an AMPS network 
connects both terminals. 

[0077]The mode 2 has the feature in the point of performing call origination to an opposite direction from a 
receiving terminal. At a point with few procedures than the mode 1 of the mode 2, in order to go into line 
switching communicate mode regardless of the telephone call propriety of the other party, when a partner 
does not come out, it is necessary to once return and carry out a recurrence call to packet communicate 
mode, although it is advantageous. This point and the mode 1 have a merit from which the waiting time in line 
switching communicate mode serves as zero mostly. 

[0078]According to both the embodiment 3. embodiments 2, it was assumed that a transmit terminal and a 
receiving terminal were the personal communication apparatus of this invention. Here, a personal 
communication system in case the latter is a device conventionally is explained. 

[0079][Mode 1] The communication procedure and drawing 9 which drawing 8 requires for the mode 1 are a 
detail view of the procedure of drawing 8 . In the mode 1 , a transmit terminal sends a CDPD packet to a 
receiving terminal as shown in drawing 8 . The CDPD network which checked that the other party was a 
device conventionally generates and returns a CDPD packet itself, and a transmit terminal goes into line 
switching communicate mode. Drawing 9 explains this procedure. 

[0080](S300) As for the transmit terminal, the receiving terminal has finished registration of the local station 
terminal to the AMPS network on the CDPD network, respectively. 

[0081](S302) A transmit terminal sends a request packet. With reference to the database of the telephone 
number information in a packet, etc. and self, it gets to know that a receiving terminal is a device 
conventionally. [ network / CDPD ] It continues and the existence (registration or connection) of this device 
is asked to an AMPS network. The reply of the purport (it can communicate) that this device exists is 
performed as a result of an inquiry. 

[0082](S304) A CDPD network creates a response packet itself and it returns to a receiving terminal. 
[0083](S306) A transmit terminal receives a response packet and shifts to line switching communicate mode. 
[0084](S308) An AMPS network gives a receipt demand to a receiving terminal, and a receiving terminal 
performs receipt processing and a receipt response. 

[0085](S310) An AMPS network gives a receipt demand to a transmit terminal, and a transmit terminal 
performs receipt processing and a receipt response. This is checked and an AMPS network connects both 
terminals. 

[0086](S312) The usual voice call is started. 

[0087]The above is each procedure. If a voice call is completed, a transmit terminal will return to packet 
communicate mode, and will return to S300 of the figure. In this mode, the feature is at the point that a 
communications network performs both-sides call origination. Other modes (each mode of other embodiments 
is included) can perform both-sides call origination similarly. Timing of call origination should just be taken as 
the time of both terminals changing into the state in which line switching communication is possible. 
[0088]The following improvement or modification are possible also about this mode. 



[0089]a) When a request packet includes security information, these contents cannot be deciphered with a 
device conventionally which is a receiving terminal. In this case, a communications network (a CDPD network 
or an AMPS network may be used) performs this decipherment, and it is judged whether the receiving 
terminal side answers a telephone call. The user of a receiving terminal needs to offer the conditions to which 
reception is permitted beforehand to a service center etc. in the range which can be specified by security 
information. 

[0090]b) Although the inquiry to an AMPS network was performed from the CDPD network in S302, the 
CDPD network may have in the database a table showing the connection existence (registration existence) of 
the terminal in an AMPS network beforehand. In that case, this inquiry becomes unnecessary. 
[0091 ]c) In S302, if it turns out that the receiving terminal is not connected to an AMPS network, a CDPD 
network will transmit a "non-connection notice packet" to that effect to a transmit terminal. By this packet, 
the user of a transmit terminal knows that it is necessary to wait until a receiving terminal is connected. 
[0092]d) In c, it may decide to process a non-connection notice packet with a CDPD network, without 
returning to a transmit terminal. That is, when the non-connection notice packet has returned to the CDPD 
network, a CDPD network shall perform a re-inquiry automatically with a fixed time interval to an AMPS 
network. 

[0093]e) Although the AMPS network gave the receipt demand to the transmit terminal in S310, a transmit 
terminal may perform the connection request to a receiving terminal to an AMPS network first 
[0094][Mode 2] Drawing 10 shows the communication procedure concerning the mode 1 . In the above- 
mentioned mode 1, when a transmit terminal sent a request packet, the CDPD network returned the response 
packet first In the mode 2, before returning a response packet, AMPS call origination to a receiving terminal 
is performed. What is necessary is just to carry out to the order set to drawing 9 (S(S(S304) 306) 308), and 
after checking the receipt processing by a receiving terminal, and a receipt response, as for the details of the 
mode 2, a CDPD network sends a response packet (S(S(S308) 304) 306). As a result, the transmit terminal 
can go into line switching communicate mode, only when required. 

[0095]An embodiment 4. book embodiment explains a personal communication system in case a transmit 
terminal is a device and a receiving terminal is a personal communication apparatus of this invention 
conventionally conversely [ Embodiment 3 ]. 

[0096][Mode 1] The communication procedure and drawing 12 which drawing 1 1 requires for the mode 1 are a 
detail view of the procedure of drawing 1 1 . First, a transmit terminal performs a call request to an AMPS 
network, and the feature of this embodiment has it in the point which generates a request packet with the 
CDPD network which received this, and is sent to a transmit terminal as shown in drawing 11 . Drawing 12 
explains this procedure. 

[0097](S400) A receiving terminal presupposes a transmit terminal that registration of a local station terminal 
is finished to the CDPD network, respectively to an AMPS network. 

[0098](S402) When a transmit terminal transmits a call request to an AMPS network and refers to a self 
database with an AMPS network, it gets to know that a receiving terminal is in the CDPD network side. Then, 
a call request is forwarded to a CDPD network. 

[0099](S404) A CDPD network creates a request packet itself and it sends to a receiving terminal. In 
response, a receiving terminal shifts to line switching communicate mode. Then, a response packet is sent to 
a CDPD network. 

[0100](S406) A call request is advanced from a CDPD network to an AMPS network. An AMPS network 
performs both-sides call origination. Both terminals perform receipt processing and a receipt response, and 
an AMPS network connects both terminals. 
[0101](S408) The usual voice call is started. 

[0102]The above is each procedure. If a voice call is completed, a receiving terminal will return to packet 
communicate mode, and will return to S400 of the figure. 

[0103]In this mode, a CDPD network should just include security information in a request packet with 
reference to the telephone number of a transmit terminal, etc. 

[0104][Mode 2] Drawing 1 3 is a figure showing the communication procedure concerning the mode 2. Although 
it decided for a receiving terminal to return a response packet to a CDPD network in the mode 1, a receiving 
terminal performs AMPS call origination directly to a transmit terminal in the mode 2. A detailed procedure is 
easily understood from old explanation. 

[0105]ln the above, the embodiment of the personal communication system of this invention was described. In 



each mode of each embodiment, it decided for an AMPS network or a terminal to perform AMPS call 
origination, respectively. However, by a case, it may decide for a terminal (AMPS network or instead of a 
terminal) to perform call origination instead of an AMPS network. 
[0106] 

[Effect of the Invention]According to the personal communication apparatus of this invention, in order to 
perform the waiting receptacle for reception by single communicate mode, cooperation of line switching 
communicate mode and packet communicate mode becomes smooth, and there is no possibility of failing to 
catch any reception in the mode. 

[0107]Since information required for a packet can be given when performing the waiting receptacle for 
reception fixed by packet communicate mode, judgment of mode transition becomes easy. 
[0108]When a line switching means of communication contains a microphone, a loudspeaker, a band limiting 
process means, etc. and a packet means of communication contains a packet-switching modem, such 
members forming can realize the possible wireless telephone of digital communications, for example. 
[0109]When this device contains a line switching modem further, the circuit-switched-data communication by 
this modem is also attained, and the function of a device spreads. In order that this modem may operate by 
the line switching communicate mode of this device, its compatibility with the circuit for voice calls is also 
high, and the miniaturization of a device is easy for it. 

[01 10]When performing line switching communication by AMPS and performing packet communication by 
CDPD, extensive service can be received mainly by the U.S. Common use of a wireless communication circuit 
becomes easy. 

[0111]On the other hand, according to the personal-communications main-actorHn-a-No-play sum of this 
invention, the following effects are acquired. 

[01 12][1] Initial communication of (1) can be performed in the single mode at the time of the personal 
communication apparatus which requires both sender receiver terminals for this invention. The packet / call 
origination (receipt) conversion by a communications network are not needed. 

[0113](2) After a transmit terminal receives a response packet, when shifting to line switching communicate 
mode, the waiting time by line switching communicate mode is short. 

[0114](3) When a transmit terminal shifts to line switching communicate mode independently after request 
packet transmission, the number of times of a packet round trip between both terminals becomes fewer. 
[0115][2] Since (1) communications network performs call origination by line switching communicate mode to 
a receiving terminal when the personal communication apparatus which requires a transmit terminal for this 
invention, and a receiving terminal are devices conventionally, line switching communication is attained. In 
order for a communications network to perform a packet / call origination conversion, this conversion is not 
in sight from a user. Like a terminal, since there are few electric power restrictions, the communications 
network is preferred as a conversion part. 

[01 16](2) After a transmit terminal's transmitting a request packet, when shifting to line switching 
communicate mode independently, there are few procedures for mode transition. 
[01 17](3) When a transmit terminal stands by by packet communicate mode after request packet 
transmission, there is little waiting time by line switching communicate mode. 

[0118](4) When a receiving terminal cannot be received and a communications network accumulates a request 
packet, the number of times of a recurrence call becomes fewer. This can say also about [1]. 
[0119][3] Since (1) communications network performs call origination/packet conversion at the time of the 
personal communication apparatus which a transmit terminal starts a device and applies a receiving terminal 
to this invention conventionally, line switching communication is attained. 

[0120](2) When both terminals make transmission and reception of a packet the opportunity of mode 
transition, mode transition which limited them when line switching communication was possible for both 
terminals can be performed. 

[0121][4] When the above-mentioned [1] effect (1) communications network common to - [3] performs both- 
sides call origination, a gap of the timing at the time of both terminals carrying out mode transition can be 
absorbed. Since the voice call is always possible when both-sides call origination occurs, a telephone function 
can be achieved smoothly. 

[0122](2) When a request packet includes security information, the permission or denial of reception can be 
judged with a receiving terminal. 

[0123](3) When a request packet includes recurrence call conditions, a user can avoid ** which performs a 



recurrence call. 

[0124]Finally, the effect of another mode of this invention is explained. When a communications network 
changes signal-transmission form between communicate modes, communication between devices is 
conventionally attained with the personal communication apparatus concerning this invention. Therefore, 
coexistence of these devices is attained. 
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[Brief Description of the Drawings] 

[Drawing 1] It is a hardware-constitutions figure of the personal communication apparatus concerning 
Embodiment 1. 

[Drawing 2] It is a device outline view of Embodiment 1 . 

[Drawing 3] It is a key map of the personal communication system containing the personal communication 
apparatus concerning this invention. 

[Drawing 4] It is a figure showing the communication procedure concerning the mode 1 of Embodiment 2. 
[Drawing 5] It is a detail view of the procedure of drawing 4 . 

[Drawing 6] It is a figure showing the communication procedure concerning the mode 2 of Embodiment 2. 
[Drawing 7] It is a detail view of the procedure of drawing 6 . 

[Drawing 8] It is a figure showing the communication procedure concerning the mode 1 of Embodiment 3. 
[Drawing 9] It is a detail view of the procedure of drawing 8 . 

[Drawing 10] It is a figure showing the communication procedure concerning the mode 2 of Embodiment 3. 
[Drawing 1 1 l it is a figure showing the communication procedure concerning the mode 1 of Embodiment 4. 
[Drawing 12] It is a detail view of the procedure of drawing 1 1 . 

[Drawing 1 3] It is a figure showing the communication procedure concerning the mode 2 of Embodiment 4. 
[Description of Notations] 

60 A microphone and 61 A loudspeaker and 63 An instruction input part and 64 Radio transmitter, 66 A radio 
set, 69 LCD, and 72 A sending^signal processing circuit and 74 Sending^signal selection circuitry. 76 A 
reception signal processing circuit and 80 [ A modem controller, 99 AP, 100ROM, 101 RAM, 102 RTC. ] A line 
switching modem, 82 packet-switching modem, and 90 A processor and 92 A bus, 94 data-input/output port, 
95 connectors, and 98 
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